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BRIEF  ASSESSMENT 

Colxunbia  Lake  Dam  is  an  earth  dam  which  was  constructed 
in  1865.  The  dam  has  a  maximum  height  of  28.0  ft.  and  is 
approximately  295.0  ft.  long  (including  spillway).  The 
embankment  slopes  are  approximately  2.5  H  :  1.0  V.  The 
crest  and  downstre^un  slope  are  grassed  and  the  upstream 
face  is  riprapped  above  water  level  and  to  a  depth  of  3.0 
ft.  below  water  surface.  The  spillway  is  located  on  the 
extreme  left  abutment  of  the  embankment  and  is  a  curved  conver¬ 
ging  type  contained  between  vertical  rubble  masonry  walls. 

It  is  26.0  ft.  wide  by  260.0  ft.  long  with  a  rubble  stone 
bed  that  was  filled  with  dumped  concrete.  The  spillway 
flows  discharge  into  a  narrow  natural  streeun  bed  leading 
to  a  6.0  ft.  x  4.5  ft.  concrete  box  culvert  beneath 
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Route  87  inunediately  downstream  from  the  dam.  There  are 
no  plans,  specifications  or  computations  available  from 
the  Owner,  County  or  State  offices  regarding  the  design, 
construction  or  repairs  of  this  dam. 

Due  to  its  age,  Columbia  Lake  Dam  was  neither  de¬ 
signed  nor  constructed  by  approved  state  of  the  art  meth¬ 
ods.  Based  upon  the  visual  inspection  at  the  site,  the 
lack  of  engineering  data  available,  and  no  operational  or 
maintenance  evidence,  there  are  areas  of  concern  which  must 
be  corrected  to  assure  the  long  term  performeuice  of  this 
dam.  Therefore,  based  on  existing  information,  this  dam  is 
considered  to  be  in  poor  condition. 

There  are  several  visible  signs  of  distress  which 
indicate  a  potential  hazard  at  this  site:  undermining  and 
erosion  beneath  the  spillway  bed,  deterioration  of  the 
outlet  gate  to  the  point  where  its  operation  is  difficult 
and  unreliable,  erosion  holes  adjacent  to  the  operating 
mechanism  which  may  indicate  leakage  or  seepage  along  the 
outlet  conduit,  emerging  seepage  along  the  downstream  toe  of 
the  dam,  dislodged  stonework  and  obstructed  downstream 
spillway  channel  and  a  general  lack  of  proper,  regular  main¬ 
tenance  . 
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Hydraulic  analyses  indicate  that  the  existing  spill¬ 
way  CeUi  discharge  a  meiximum  flow  of  624.0  cfs  at  Elev. 

502.0  (top  of  Dam).  A  spillway  design  test  flood  outflow  of 
1418  cfs  (one-half  of  the  probable  maximum  flood)  will 
overtop  the  dam  by  approximately  0.93  ft.  Due  to  the  po¬ 
tential  for  overtopping,  it  is  recommended  that  a  definite 
plan  for  surveillance  and  a  warning  system  be  developed 
for  use  during  periods  of  unusually  heavy  rains  and  runoff. 

It  is  recommended  that  the  Owner  immediately  engage  the 
services  of  an  engineer  experienced  in  the  design  of  dzuns 
to  accomplish  the  following;  develop  and  implement  a  pro¬ 
gram  of  redesign  for  the  dam  to  provide  adequate  spillway 
capacity,  freeboard,  riprip  protection,  and  outlet  works 
capacity  using  current  hydrologic  criteria;  institute  re¬ 
pair  and/or  rehabilitation  of  the  present  outlet  works  gate 
in  order  that  control  of  the  water  be  maintained;  examine 
the  present  seepage  and  surface  erosion  holes  and  design 
a  system  for  collection  of  the  flow  and  monitoring;  initiate 
short  term  repairs  to  the  spillway;  develop  and  implement 
procedures  to  remove  the  rotting  stmnps  and  roots  on  the 
dam  slopes;  and  institute  a  limited  subsurface  boring  and 
testing  progreun  to  accomplish  the  above.  It  is  recommended 


that  the  Owner  also  begin  a  regular  program  of  inspection 
and  maintenance  including  a  plan  of  action  for  emergency 
situations . 

The  above  recommendations  should  be  implemented 
within  180  days  after  receipt  of  the  Phase  1  Inspection 
Report.  The  alternative  to  these  recommendations  would 
be  to  drain  Columbia  Lake  and  maintain  the  water  surface 
at  a  reduced  level. 


C-E  MAGUIRE,  INC. 


This  Phase  I  Inspection  Report  on  the  Columbia  Lake  Dam  has  been 
reviewed  by  the  undersigned  Review  Board  members.  In  our  opinion, 
the  reported  findings,  conclusions,  and  recommendations  are 

of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


CHARLES  G.  TIERSCH,  Chairman 

Chief,  Foundation  and  Materials  Branch 

Engineering  Division 


FRED*  J.  Jr.,  Member 

Chief,  DeVtgn  Branch 
Engineering  Division 


Chief,  Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED; 


Chief,  Engineering  Division 


SEP  2  9  1978 
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PREFACf 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
Inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  Inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  Intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof,  because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  Inadequate  condition. 

The  test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aide  in  detenniriing  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
COLUMBIA  LAKE  DAM  CT  00520 

SECTION  1 

PROJECT  INFORMATION 

1 . 1  General 

a.  Authority.  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  national  program 
of  dam  inspection  throughout  the  United  States. 

The  New  England  Division  of  the  Corps  of  Engineers 
has  been  assigned  the  responsibility  of  supervi¬ 
sing  the  inspection  of  dams  within  the  New  England 
Region.  CE  Maguire,  Inc.,  has  been  retained  by 
the  New  England  Division  to  inspect  emd  report  on 
selected  dams  in  the  State  of  Connecticut. 
Authorization  and  notice  to  proceed  was  issued  to 
C-E  Maguire,  inc.,  imder  a  letter  of  26  April, 
1978,  from  Ralph  T.  Carver,  Colonel,  Corps  of 
Engineers  Contract  No.  DACW33-78-C-0300  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  Perform  technical  inspection  and  evaluation 
of  non-Federal  dams  to  identify  conditions 
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which  threaten  the  public  safety  and  thus 
permit  correction  in  a  timely  manner  by  non- 
Federal  interests. 

(2)  Encourage  and  assist  the  States  to  initiate 
quickly  effective  dam  safety  progreuns  for 
non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National 
Inventory  of  Deuns. 

1.2  DESCRIPTION  OF  PROJECT; 

a.  Location:  Columbia  Lake  is  located  in  the  She- 

tucket  River  watershed  of  the  Thames  River  Basin, 
approximately  1.5  miles  northwest  of  Columbia, 
Connecticut,  in  Tolland  County.  Columbia  Lake 
has  a  surface  area  of  approximately  270.0  acres, 
an  average  depth  of  17.0  feet  and  a  shoreline 
length  of  ed>out  7.6  miles.  The  watershed  of  3.1 
square  miles  drains  a  rolling  terrain  which  con¬ 
sists  of  swamplemd,  woodleuid  and  farmland.  The 
dam  is  located  in  the  northwest  comer  of  the  lake 
parallel  to,  and  approximately  one  hundred  amd 
eighty  feet  from,  the  highway  embankment  for 
Connecticut  Route  87. 

b.  Description  of  Dam  and  Appurteneuices :  Based  on 
visual  inspection,  the  dam  is  an  earth  embankment 


2 


with  a  crest  length  of  295.0  feet  (including 
spillway. )  The  upstream  and  downstream  slopes  are 
approximately  2.5  H  :  1.0  V.  The  crest  cind  the 
downstream  slope  are  grassed.  The  upstream  side 
is  riprapped  above  water  level  and  to  a  depth  of 
at  least  3.0  ft.  below  the  water  level.  At  th' 
time  of  inspection,  the  water  level  was  1.1  feet 
below  the  crest. 

The  spillway  is  located  on  the  extreme  left  side 
of  the  embsuikment  and  is  a  converging  type  con¬ 
tained  between  vertical  rubble  masonry  walls.  It 
is  26.0  feet  wide  by  260.0  feet  long  with  a  rubble 
stone  bed  that  was  filled  with  concrete.  The 
right  training  wall  is  of  grouted  rubble  and 
ranges  from  a  height  of  4.0  feet  upstream  to  edsout 
1.5  feet  on  the  downstream  side.  The  left  train¬ 
ing  wall  is  of  dry  rubble  constiruction  with  an 
average  height  of  9.0  feet.  The  spillway  dis¬ 
charges  from  a  ridsble  stone  channel  to  a  rela¬ 
tively  small  natural  stream  bed  leading  to  a 
concrete  box  culvert  6.0  feet  wide  by  4.5  feet 
high  under  Route  87. 

The  intake  gate  for  the  outlet  works  is  located 
on  the  outside  face  of  a  pier  consisting  of 


3 


t 


vertical  stone  walls  which  have  apparently  been 
filled  with  earth.  The  pier  is  located  to  the 
right  of  center  of  the  dam  embankment,  and  it 
extends  approximately  60.0  feet  out  into  the  lake 
The  gate  is  manually  operated.  The  mechanical 
works  are  positioned  on  the  extreme  upstream  end 
of  the  pier  (see  Photo  C-6).  The  downstream  end 
of  the  outlet  is  an  18-inch  diameter  cast  iron 
pipe  which  discharges  into  a  40-inch  wide  by  16- 
inch  high  stone  box  culvert  ( see  Photo  C-7 ) .  The 
downstream  channel  is  a  natural  streambed.  It 
flows  to  the  box  culvert  beneath  Route  87  (see 
Photo  C-8 ) . 


c. 


Size  Classification;  The  dam  is  classified  as 
intermediate  in  size  because  the  impoundment  at 
crest  elevation  is  3370  Ac. -Ft.  which  exceeds 
1000  Ac. -Ft.,  the  limiting  criteria  for  intermedi 
ate  size. 


Hazard  Classification;  The  dam  is  classified  as 
a  significant  hazard  potential  because  it  is  lo¬ 
cated  in  a  predominantly  rural  or  agricultural 
area  where  failure  may  damage  isolated  homes, 
secondary  highways  and  some  public  utilities. 
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e.  Ownership ;  Town  of  Columbia,  Connecticut.  The 
dam  was  built  around  1865  by  the  Willimantic 
Linen  Company  to  augment  their  water  supply. 
Ownership  was  treuasf erred  to  the  Willimantic 
Linen  Company  (now  called  the  American  Thread 
Company)  in  1898  and  in  1933  the  title  was  trans¬ 
ferred  to  the  present  owner. 

f.  Gate  Tender;  Mr.  Marshal  Nuhfer 

Nuhfer  Drive 

Columbia,  Connecticut  06237 

(203)-228-30l8 

g.  Purpose  of  Dam;  Columbia  Lake  is  presently  used 
solely  for  recreation. 

h.  Design  and  Construction  History;  Columbia  Lake 
is  an  entirely  artificial  body  of  water.  In  the 
early  1800's,  a  small  millpond  was  built  near  the 
present  outlet  to  provide  water  power  for  a 
sawmill.  In  1865,  the  Lake  as  it  appears  today 
was  created  when  the  Willimantic  Linen  Company  of 
Willimantic,  Connecticut  (now  the  Americeui  Thread 
Company)  built  the  currently  existing  larger  dam. 
For  the  next  68  years  (until  the  water  rights 
were  purchased  in  October,  1933,  by  the  Town  of 


5 


Colxunbia)  the  lake  was  used  as  a  back-up  source 
of  water  power.  As  manufacturing  in  Columbia 
slowly  declined,  the  importance  of  the  lake  as  a 
recreational  attraction  steadily  increased. 

In  November,  1939  (as  a  result  of  the  performance 
of  the  dam  during  the  hurriceuie  of  September, 

1938 ) ,  following  a  directive  from  the  State  Board 
of  Supervision  of  Dams  for  Connecticut,  the  dam 
was  modified.  The  spillway  was  doubled  in  width 
from  13.0  feet  to  26.0  feet  euid  lined  with  "stone 
pavers."  Records  of  that  time  also  indicate  that 
it  was  recommended  that  a  12-inch  cut-off  wall  be 
installed  beneath  the  spillway,  penetrating  3.0 
feet  to  4.0  feet  into  hard  material. 

In  April,  1963,  it  was  recommended  by  a  consultant 
to  the  State  of  Connecticut  that  all  trees  be 
removed  from  the  embankment,  debris  cleared  from 
the  spillway,  and  an  emergency  spillway  be 
excavated  in  natural  ground  at  the  right  end  of 
the  embankment.  An  inspection  of  the  dam  in 
March,  1966,  indicated  that  the  trees  and  debris 
had  been  removed,  but  no  emergency  spillway  had 
been  excavated.  In  February,  1968,  material  was 
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added  to  the  downstream  slope  above  the  toe  wall 
and  seeded.  The  top  of  the  dam  embcuikment  was 
leveled,  and  an  emergency  spillway  started.  In 
August,  1968,  the  State  of  Connecticut,  fearing 
possible  overtopping  of  the  deun  based  upon  the 
performance  of  the  dam  during  storms  in  March, 

1968,  directed  that  the  emergency  spillway  be 
refilled  to  its  former  height. 

Raising  of  the  embankment  1.7  feet  to  provide 
additional  freeboard,  the  addition  of  riprap  on 
the  upstrecun  face,  repairs  to  the  spillway  dis¬ 
charge  and  removal  of  trees  and  brush  were  recom¬ 
mended  in  September,  1971,  by  a  consultant  to  the 
Water  Resource  Commission  of  the  State.  There 
were  no  observations  made  during  visual  inspection 
that  would  indicate  that  the  dam  has  been  raised 
subsequent  to  the  1971  recommendations.  Therefore, 
the  height  of  the  dam  now  is  apparently  the  same 
as  in  1865. 

i.  Normal  Operational  Procedures;  Water  surface 
levels  in  Columbia  Lake  are  normally  lowered 
approximately  6.0  to  8.0  feet  around  October  1  of 
each  year,  after  the  recreational  season  ends,  to 
protect  shoreline  docks  and  piers  from  ice  damage. 
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This  reduced  level  is  maintained  until  late 
spring  when  ice  is  no  longer  a  problem.  At  this 
time,  the  gate  is  closed  and  the  run-off  collected 
for  the  next  recreational  season.  Normal  pool 
elevation  is  498.0  NGVD  (National  Geodetic  Verti¬ 
cal  Datvun ) . 

1.3  PERTINENT  DATA 

a.  Drainage  Area;  The  Columbia  Lake  drainage  basin, 
located  in  eastern  Connecticut,  is  generally 
elongated  in  shape  and  has  a  length  of  about  3.0 
miles,  an  average  width  of  1.0  mile,  and  a  total 
drainage  area  of  3.1  square  miles.  The  topography 
is  generally  rolling  hills  with  hilltops  at 
Elevation  700+.  Basin  slopes  are  generally  flat 
to  moderate.  A  large  swamp  area  (0.2  square 
miles)  in  the  upper  reaches  of  the  watershed 
tends  to  dampen  the  effect  of  surface  run-off 
from  the  steeper  slopes  of  the  wooded  hillsides. 

A  general  basin  map  is  enclosed,  see  Appendix  D. 

b.  Discharge  at  Dam  Site;  The  largest  storm  experi¬ 
enced  at  the  Columbia  Lake  Dcud  was  the  September, 
1938  hurricane.  Calculations  prepared  by  the 
State  of  Connecticut  in  1968  indicate  that  with 
the  spillway  13.0  feet  in  width  euid  the  water  level 


approaching  the  top  of  the  dam,  the  estimated 
discharge  was  270  cfs  during  the  1938  hurriceuie. 

It  is  estimated  that  960  cfs  will  flow  into  the 
reservoir  due  to  a  100  year  frequency  storm 
event.  This  peak  inflow  rate  is  reduced  by 
storage  to  produce  aui  outflow  of  132  cfs  at  the 
spillway,  which  is  now  26.0  feet  wide  as  computed 
by  the  Soil  Conservation  Service  technique.  The 
spillway  design  test  flood  (1/2  Probable  Maximum 
Flood)  as  calculated  in  Appendix  D  is  3120  cfs  and 
1418  cfs  as  inflow  and  outflow,  respectively 
based  upon  1000  CSM  as  inflow  value.  Listed  below 
are  discharge  data  for  spillway  and  outlet  works: 

1.  Outlet  works  (conduit)  size  18  inch  diameter. 
Cast  iron  pipe  with  invert  Elevation  471.0+ 

2.  Maximum  known  flood  at  dam  site  270  cfs  in 
1938. 

3.  Spillway  capacity  at  maximum  pool  level 
(Elevation  502.0)  -  624  cfs. 

4.  Gated  outlet  capacity  at  normal  pool  eleva¬ 
tion  with  an  open  18-inch  diameter  cast-iron 
pipe  73.0  cfs,  with  reservoir,  at  Elevation 
498.0  and  tail  water  at  Elevation  471.0. 
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5. 


Gated  outlet  capacity  at  maximum  pool  level 
(Elevation  502.0)  -  77  cfs. 

6.  Total  discharge  (spillway  and  outlet)  capa¬ 
city  at  maximum  pool  level  (Elevation  502.0) 
701  cfs. 

Elevations ;  (feet  above  NGVD) 

1.  Top  of  Dam  -  Elevation  502.0 

2.  Maximum  pool-design  surcharge  -  4.0  feet 
with  no  freeboard 

3.  Full  flood  control  pool  -  Elevation  502.0 
with  no  freeboard 

4.  Recreation  pool  -  Elevation  498.0 

5.  Spillway  crest  -  Elevation  498.0 

6.  Upstream  invert  of  intake  structure  -  Ele¬ 
vation  471.0  (estimated)  -  27  feet  +  below 
normal  pool  level 

7.  Estimated  elevations  of  streambed  at  center- 
line  of  dam  upstream  471.0,  downstream  470.0 

8 .  Maximum  tailwater  -  not  computed 

Reservoir  Lengths :  (feet) 

1.  Length  of  maximum  pool  -  5,600 

2.  Length  of  recreational  pool  -  5,600 

3.  Length  of  flood  control  pool  -  5,600 


e. 


Reservoir  Storage;  (acre- feet) 


1.  Recreation  pool  -  3,370  at  Elevation  498.0 

2.  Flood  control  pool  -  1,080  at  Elevation  502.0 

3.  Surcharge  -  1,080  between  Elevation  498.0 
and  502.0. 

4.  Top  of  dam  -  4450  at  Elevation  502.0. 

5.  Flood  control  pool  of  1080.0  Ac. -Ft.  repre¬ 
sents  6.50  inches  of  rmioff  from  the  3.12 
Sq.  Mi.  Basin. 

f.  Reservoir  Surface;  (acres) 

1.  Top  of  dam  -  270 

2.  Maximum  pool  -  270 

3.  Flood-control  pool  -  270 

4.  Recreational  pool  -  270 

5.  Spillway  crest  -  270 

6.  One  foot  of  surcharge  represents  1.62  inches 
of  runoff  from  its  drainage  area  of  3.12  Sq. 
Mile. 

g.  Dam 

1.  Type  -  Probably  earth,  because  emergency 
spillway  excavation  was  apparently  made  in 
earth  and  exposed  surfaces  are  of  earth. 
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2.  Length  -  295.0  feet  (including  spillway) 

3.  Height  -  28.0  feet  from  streambed  (downstream) 

4.  Top  Width  -  16.0  feet 

5.  Side  slopes  -  1  vertical  on  2.5  horizontal 
(scaled) 

6.  Zoning  -  Un)cnown 

7.  Impervious  Core  -  Unknown 

8.  Cut-off  -  Unknown.  Correspondence  indicates 
that  a  concrete  cut-off  3  to  4  feet  deep  may 
exist  beneath  the  spillway) 

9 .  Grout  curtain  -  Unknown 

10.  Other  -  Dry,  cut-stone  toe  wall  6  to  10  feet 
high 

h.  Spillway 

1.  Type  -  Curved,  converging,  broad-crested, 
overflow  spillway 

2.  Length  of  weir  -  26.0  feet  maximum  normal  to 

the  flow  converging  to  16.0  feet 

3.  Crest  elevation  -  Elevation  498.0 

4.  Gates  -  None 

5.  Upstreaun  Channel  -  Straight,  natural  bed 

i .  Regulating  outlet 

1.  Invert  Elev.  471.0+ 

2.  Size  -  18"  dia. 

3.  Description  -  Cast  Iron  Pipe 

4.  Control  Mechanism-Manually  operated  vertical 
slide  gate 

5.  Other  -  - 
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SECTION  2 


ENGINEERING  DATA 

2.1  DESIGN 

A  topographic  survey  of  the  dam  embankment  conducted 
by  T.A.  Brindeunour  in  June,  1968  is  the  only  engineering 
data  availedile.  Elevations  indicated  on  the  topo¬ 
graphic  map  resulting  from  this  survey  were  not  veri¬ 
fied  during  this  Phase  I  study. 

2.2  CONSTRUCTION  RECORDS 
No  data  available. 

2.3  OPERATION  RECORDS 
No  data  avilable. 

2.4  EVALUATION  OF  DATA 

a.  Availability  -  Limited  to  data  mentioned  in  2.1. 

b .  Adequacy  -  Not  adequate 

c.  Validity  -  Not  verified 


13 


.  I  _  _ ^ 


SECTION  3 


VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General ;  At  the  time  of  the  inspection,  it  ap¬ 
peared  that  the  dam  had  recently  been  trimmed  of 
brush  and  undergrowth  and  the  downstream  channel 
and  terrain  cleared.  Fencing  at  the  entrance  to 
the  access  road  euid  private  property  abutting  the 
damsite  has  prevented  surface  erosion  from  tres¬ 
pass.  It  was  observed  that  an  attempt  had  been 
made  in  the  past  to  repair  the  spillway  bed  using 
dumped  concrete,  but  undermining  of  that  slab  is 
apparent.  The  masonry  of  the  spillway  training 
walls,  particularly  at  the  downstream  ends,  was 
dislodged  and  obstructing  the  bed  of  the  spillway. 
Surface  erosion  holes  in  the  crest  of  the  outlet 
gate  pier  structure  were  observed.  In  general, 

it  appeared  that  the  condition  of  the  dam  was 
declining  and  not  being  properly  maintained. 

b.  Dcun;  Seepage  at  rates  remging  up  to  several 
gallons  per  minute  was  observed  emanating  from 
the  downstream  side  of  the  dam  at  locations 
indicated  on  Plate  No.  3  and  shown  in  Photographs 
Nos.  C-5  and  C-10. 
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Numerous  stvunps  and,  hence,  rotting  roots  were 
present  on  the  upstream  and  downstream  slope. 
Photographs  were  taken  of  some  stumps  and  appear 
in  Photograph  No.  C-9. 

An  emergency  spillway  that  was  excavated  on  the 
dam  crest,  according  to  correspondence,  appears 
to  either  have  been  incompletely  backfilled  or 
settled,  as  there  is  a  definite  low  spot  at  pre¬ 
sent  at  that  location. 

The  outside  perimeter  of  the  18  inch  diameter 
cast-iron-pipe  outlet  conduit  at  the  base  of  the 
dam  was  wet,  indicating  that  seepage  may  be 
occurring  along  its  perimeter, 
c.  Appurtenant  Structures;  Surface  erosion  holes  up 
to  2.75  feet  deep  were  found  on  the  upstream  end 
of  the  gate  support  structure.  See  Plate  No.  3 
for  locations  and  Photograph  No.C-11. 

Surface  erosion  holes  were  also  found  along  the 
westerly  spillway  wall  immediately  west  of  the 
stonework.  These  are  very  likely  due  to  loss  of 
soil  from  openings  between  stones  resulting  from 
inadequate  filter  material  between  the  stonework 
and  the  soil.  The  spillway  was  found  to  be  seri¬ 
ously  undermined  and  inadequate  in  size.  Training 
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walls  were  collapsed  and  dislodged  on  the  down¬ 
stream  discharge  slope  of  the  spillway. 

The  intake  control  of  the  outlet  works  was  repor¬ 
tedly  leaking  severely,  requiring  alternate  means 
to  stop  the  leakage.  These  alternate  mecuis  were 
reported  to  be  dumped  cinders  adjacent  to  the 
gate. 

d*.  Reservoir  Area:  Gneiss  bedrock  was  exposed  50 

feet  upstream  from  the  right  abutment  of  the  dam 
embankment.  At  this  location  it  is  planar  and 
dips  at  an  angle  of  10“  in  the  direction  N  80“  W. 

A  one-half  inch  wide  nearly  vertical  joint  in  the 
rock  is  exposed.  Its  intersection  with  the  hori¬ 
zontal  plane  strikes  N  50“  W,  toward  the  highest 
part  of  the  dam.  The  alignment  of  this  joint 
with  the  main  embcuikment  intersects  at  a  point 
which  projected  to  the  downstream  toe  lies  near 
the  seep  area  indicated  on  Plate  No.  3  and  could 
be  the  cause  of  that  flow. 

e.  Downstream  Channel;  The  downstream  channel  is 
irregular  and  overgrown  with  trees.  The  bed  of 
the  chcuinel  is  stained  with  a  rust  colored  deposit. 
Several  channels  have  been  formed  by  the 
flowing  water  that  emanates  from  the  downstream 


side  of  the  dam.  The  beds  of  these  channels  are 
also  rust-stained. 

3.2  EVALUATION 

Visual  observation  made  during  the  course  of  the 
inspection  did  not  indicate  any  conditions  of  an  im¬ 
mediate  critical  nature.  Several  of  the  deficiences 
observed  and  discussed  above  require  attention  and 
should  be  corrected  before  further  deterioration  de¬ 
velops  a  hazardous  condition.  Recommended  measures 
are  discussed  in  Section  7. 

SECTION  4 

OPERATIONAL  PROCEDURES 

4.1  PROCEDURES 

a.  Normal  Operating  Procedures;  Coliunbia  Lake  is 

presently  used  primarily  for  recreational  purposes. 
Regulation  of  the  water  level  in  the  lake  is  syn¬ 
chronized  with  the  summer  boating  and  bathing 
season.  Operation  of  the  control  outlet  gate 
(which  is  always  locked)  is  accomplished  by  a 
lake-front  resident,  Mr.  Marshal  Nuhfer,  for  the 
Town  of  Columbia.  Generally,  around  the  beginning 
of  October  the  water  level  is  lowered  from  Eleva¬ 
tion  498.0  (Spillway  Crest)  approximately  six  to 
eight  feet  euid  held  at  that  reduced  level  by 
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intermittent  gate  openings  until  the  danger  from 
ice  damage  to  shorefront  docks  and  piers  has 
passed  in  the  spring.  Depending  on  the  severity 
of  the  winter,  the  gates  are  closed  on  or  edsout 
mid-March  in  order  to  raise  the  level  back  to  its 
summer  use  stage.  There  are  no  other  outlets  to 
the  impoundment. 

b.  Emergency  Operating  Procedures;  Impending  in¬ 
tense  rainfalls  from  approaching  storms  are  moni¬ 
tored  by  the  gate  tender,  the  Town  road  foremem 
and  the  Selectmen  through  local  radio  or  tele¬ 
vision  forecasts  or  direct  contact  with  the 
weather  bureau.  Keys  to  the  control  gate  are 
held  by  the  gate  tender  and  the  road  foreman.  No 
formal  procedure  exists  for  emergency  situations. 
The  necessary  control  is  based  on  a  judgment  made 
by  the  keyholders  or  by  the  Selectmen.  No  records 
or  graphs  exist  indicating  past  discharge  or 
water  levels. 

4.2  MAINTENANCE  OF  DAM 

Maintenauice  of  the  dam  has  been  neglected  and  has 
occured  generally  only  when  directed  by  the  State  as  a 
result  of  their  inspections. 


4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


Monitoring  the  need  for  maintenance  of  the  gate  control 
is  generally  the  responsibility  of  the  gate  tender. 

The  intake  control  mechanism  is  an  aged  mechanical 
structure  exposed  to  weather  and  vemdalism.  Problems 
with  closing  the  gate  and  leakage  through  the  outlet 
pipe  have  been  reported  annually.  Proposals  for 
repairing  the  gate  were  requested  by  the  Town  in  1972, 
but  no  action  was  taken.  On  the  downstream  side,  the 
outlet  lies  within  the  embankment  toe  auid  could  be 
blocked  or  completely  obstructed  by  the  occurrence  of 
a  small  slide  or  dislogement  of  stones. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

No  formal  warning  system  is  used,  but  rather  the  gate 
operator,  using  public  weather  forecasts,  judges  the 
emergency  and  operates  the  gate  accordingly.  There  is 
no  pre-planned  effective  warning  system  for  the  failure 
of  Columbia  Lake  Dam.  An  emergency  action  plan  must 
be  developed  in  order  that  operating  personnel  Ccm 
notify  authorities  for  mobilization  of  State  and  local 
emergency  forces,  orgemize  remedial  measures  to  mini¬ 
mize  or  prevent  complete  failures  when  possible  and 
have  an  awareness  of  the  locations  of  standby  equipment 
and  materials. 
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4.5  EVALUATION 


The  dam  and  its  appurtenances  have  been  seriously  neg¬ 
lected.  There  is  no  record  of  a  formal  program  of 
inspection  or  maintenance  conducted  by  the  Owners  nor 
is  there  a  definitive  contingency  plan  for  emergency 
situations . 

SECTION  5 

HYDRAULIC/HYDROLOGIC 
5.1  EVALUATION  OF  FEATURES 

a.  Design  Data;  No  specific  design  data  is  avail¬ 
able.  In  lieu  of  existing  design  information, 
the  U.S.G.S.  topographic  maps  (Columbia  Lake 
Quadrangle)  were  used  to  develop  hydrologic 
parameters.  Outflow  for  the  Spillway  Design 
Flood  was  developed  using  approximate  routing 
parameters  with  the  lake  at  spillway  crest  level 
(see  Appendix  D).  Pertinent  hydraulic  design 
data  was  obtained  and/or  confirmed  for  the  spill¬ 
way,  outlet  cuid  other  appurtenant  structures  by 
actual  field  measurements.  The  dam  failure 
profile  was  developed  from  the  above  mentioned 
topographic  mapping.  Surcharge  storage  was 
approximated  assuming  that  the  lake  surface  area 
remained  constant  above  spillway  crest  elevation 
(as  required  by  Corps)  The  results  of  the  flood 
routing  are  as  follows: 
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INFLOW,  OUTFLOW  AND  SURCHARGE  DATA 
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IS  allowed  to  overtop  the  dam  when  exceeding  the  spillway  capacity 


Experience  Data 


1 .  Spillway; 

1938  Flood  Q  outflow  =  270  cfs 

Surcharge  =2.75  feet  (esti¬ 
mated  ) 

The  Dam  was  sandbagged  to  prevent  overtopping. 

Water  levels  approached  within  one  foot  of  the  dam 
crest  elevation.  As  a  result  of  this  flood  the 
spillway  was  doubled  in  size. 

1955  Flood  No  records  available 

1968  Flood  Q  outflow  =  65  cfs  (estimated) 

Surcharge  =  0.75  feet 

2.  Outlet  and  Intake  Structure:  A  vertical 
pier  which  extends  approximately  60  feet  out 
into  the  lake  is  oriented  normal  to  and 
flush  with  the  top  of  the  embankment  and 
contains  the  control  mechanism  for  the 
outlet.  This  consists  of  an  old  manual 
hoist,  which,  through  a  series  of  gears, 
lifts  vertically  an  8.0  inch  wooden  gate  post. 
The  only  information  available  for  the 
assembly  in  which  the  gate  seats  is  a  sketch 
made  by  a  diver  in  May,  1968.  This  sketch 
indicates  that  the  gate  rides  in  a  tapered 


slot  on  the  face  of  the  pier.  The  gate 
seats  in  front  of  the  outlet  conduit.  A 
timber  trash  rack  in  front  of  the  gate  was 
in  bad  disrepair  according  to  the  diver 
survey.  (See  attached  sketches  -  Appendix 
B).  Seating  of  this  gate  has  become  a 
serious  problem. 

c.  Visual  Observations; 

1.  Spillway  bed  is  undermined  and  in  poor  con¬ 
dition. 

2.  Spillway  training  walls  are  eroded,  dislodged 
and  collapsed  on  the  downstre2un  slope. 

3 .  Intake  control  structure  is  in  urgent  need 
of  repairs. 

4.  Emergency  spillway  was  refilled  and  no 
longer  exists,  but  filling  was  incomplete  or 
settlement  of  the  placed  material  has  occurred, 
leaving  a  low  spot  in  the  crest  of  the  dam. 

d.  Overtopping  Potential;  Spillway  is  hydraulically 
inadequate  euid  structurally  unsafe  to  pass  the 
Spillway  Design  Flood.  The  surcharge  created  by 
this  Flood  will  overtop  the  lowest  point  on  the 
dam  crest  by  approximately  0.90+  feet.  The  100- 
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year  storm  event  with  hurricane- type  winds  will 
produce  wave  set-up  and  ride-up  that  would  be 
dangerous  to  the  dam  because  of  inadequate  free¬ 
board.  The  upstream  face  of  the  dam  requires 
additional  slope  protection  for  wave  action.  The 
maximum  discharge  capacity  of  the  spillway  without 
overtopping  the  dam  is  624  cfs  which  is  44%  of  the 
test  flood  outflow  discharge  of  1418  c.f.s.  See 
Appendix  D  for  Spillway  Rating  Curve. 

SECTION  6 

STRUCTURAL  STABILITY 
6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations;  There  were  several  signs  of 
structural  distress  evident  during  the  visual 
inspection  that  are  discussed  in  various  sections 
of  this  report  (seepage,  spillway  slab,  spillway, 
training  walls,  outlet  works  pier,  etc.) 

b.  Design  and  Construction  Data;  No  such  data  are 
available  and  an  evaluation  cannot  be  made. 

c.  Operating  Records;  The  gatekeeper  has  indicated 
that  12-inch  size  stones  with  mortar  on  them 
passed  out  of  the  18-inch  cast  iron  discharge 
conduit.  No  evidence  of  such  major  damage  was 
visible  at  the  time  of  the  inspection.  The 


surface  erosion  holes  mentioned  in  Section  3 . 1 
(c)  may  be  related  to  such  losses. 
Post-Construction  Changes ;  Available  correspond¬ 
ence  indicates  that  sandbags  were  placed  on  the 
crest  during  the  1938  hurricane,  but  that  those 
Seuidbags  were  not  found  to  be  needed.  After  the 
hurriceuie,  the  spillway  was  widened  from  13.0 
feet  to  its  present  26.0  feet  and  a  concrete 
cutoff  3  to  4  feet  deep  was  apparently  placed 
beneath  the  spillway  channel  at  an  unrecorded 
location. 

An  emergency  spillway  was  cut  into  the  right  side 
of  the  dam.  The  bottom  of  the  channel,  which  was 
unlined,  was  2.0  feet  above  the  present  spillway 
channel,  according  to  the  correspondence.  This 
emergency  spillway  was  subsequently  filled  with 
earth  of  an  unspecified  type  in  an  unspecified 
manner  by  Town  of  Columbia  work  crews. 

Trees  up  to  20  inches  in  diameter  were  allowed  to 
grow  in  substantial  numbers  on  the  upstream  and 
downstream  sides  of  the  dam.  Subsequently,  these 
trees  were  cut,  leaving  sttunps  and  roots  that  are 
now  rotting.  The  brush  was  most  recently  cleared 
from  the  downstream  face  of  the  dam  in  the  fall 
of  1977,  so  that  at  the  time  of  the  inspection, 


there  was  no  brush  present,  only  grass  and  low 
growth  up  to  about  18  inches  in  height. 

The  downstream  face  of  the  dam  was,  according  to 
the  correspondence,  flattened  to  its  present 
slope  by  adding  fill.  The  fill  type  was  not 
specified,  nor  was  the  method  of  placement.  The 
fill  was  added  in  a  wedge  from  the  crest  to  the 
top  of  the  toe  wall  in  an.  apparent  effort  to  make 
the  dam  more  stcible.  Placement  of  such  additional 
weight  above  the  toe  wall  reduces  the  stability 
of  the  downstream  slope.  If  this  fill  is  less 
pervious  than  the  embankment  itself,  then  the 
stability  of  the  downstream  slope  would  be  re¬ 
duced.  Only  if  the  fill  were  equally  or  more 
pervious  than  the  embankment,  and  if  it  extends 
down  beyond  the  toe  wall,  would  the  downstreeun 
slope  stability  be  improved, 
e.  Seismic  Stability;  This  dam  is  in  seismic  Zone 
1  and,  hence,  does  not  have  to  be  evaluated 
for  seismic  stcdsility  according  to  the  Recom¬ 
mended  Guidelines. 
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SECTION  7 
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ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 
.1  DAM  ASSESSMENT 

a.  Condition:  Based  on  the  visual  inspection, 

records  availcd^le  of  the  site  and  past  opera¬ 
tional  performance,  the  dam  is  judged  to  be  in 
poor  condition.  A  review  of  the  limited  data 
available  reveals  that  there  are  areas  of 
concern  which  must  be  corrected  in  order  to 
assure  the  long  term  performance  of  the  dam. 
These  concerns  are  as  follows: 

1.  The  spillway  bed  is  imdermined  over  a 
substantial  area,  has  steep,  unprotected 
downstream  slopes  with  loose  rubble 
masonry  which  is  generally  dislodged, 
settled  or  eroded.  Prior  patching  with 
dumped  concrete  has  been  ineffective. 

High  impoundment  levels  cause  flow  be¬ 
neath  the  spillway  floor  slab.  These 
flows  could  produce  serious  imdermining 
and  erosion  and  could  lead  to  siibseguent 
failure  of  the  dam. 

2.  Surface  erosion  holes  adjacent  to  the 
operating  mechanism  at  the  upstream  end 


of  the  gate  support  structure  may  be  due 
to  erosion  through  holes  in  the  masonry 
or  into  the  discharge  conduit.  Observable 
evidence  at  the  site  does  not  indicate 
which  way  the  material  is  being  lost. 

Loss  of  material  through  the  outlet  would 
be  d2mgerous  to  the  integrity  of  the  dam. 

3.  It  was  reported  that  closing  the  gate  of 
the  outlet  works  has  become  increasingly 
difficult  with  leakage  cuid  possible 
clogging  occurring.  In  April  of  this  year 
it  was  reported  that,  to  prevent  this 
leakage,  cinders  were  dumped  immediately 
upstream  of  the  gate  face.  Unless  imme¬ 
diate  repair  to  the  gate  is  undertaken, 
water  levels  cannot  be  controlled. 

4.  Large  trees  were  allowed  to  grow  on  both 
embankment  faces  and  were  subsequently 
cut.  Roots  of  these  trees  located  on 
both  the  upstream  and  downstrecun  dam 
slopes  continuously  rot  and  form  increas¬ 
ingly  dangerous  discontinuities  in  the 
embankment  where  seepage  and  erosion 
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may  concentrate.  These  stumps  should  be 
given  special  attention  during  future 
inspections  to  watch  for  any  signs  of 
developing  seepage,  until  a  program  for 
their  subsequent  removal  has  been  devel¬ 
oped.  It  is  particularly  important  that 
embankment  slopes  be  well  maintained  in 
order  that  inspectors  can  closely  discern 
changes  that  may  occur. 

5.  Significant  seepage  was  observed  exiting 
from  several  locations  along  the  down¬ 
stream  toe  of  the  dam  and  from  the  abut¬ 
ments.  Seepage  was  observed  and  reported 
to  flow  under  the  spillway  floor  slab  and 
to  exit  on  the  downstream  slope  of  that 
channel.  The  zone  outside  of  the  18  inch 
dieuneter  discharge  conduit  on  the  down¬ 
stream  end  was  wet.  Although  these 
seepage  conditions  may  have  been  occurring 
for  many  years,  continued  seepage  aggra¬ 
vated  by  a  rise  in  the  water  level  behind 
this  dam  may,  over  a  period  of  time,  lead 
to  internal  erosion  (piping)  of  the  dam. 
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6. 


The  spillway  capacity  does  not  satisfy 
the  screening  criteria  established  by  the 
Corps  of  Engineers  for  the  Spillway 
Design  Flood.  The  adopted  storm  event 
(1/2  Probable  Maximum  Flood)  overtops 
this  dam.  The  freeboard  allowance  is 
also  inadequate  for  the  100-year  recur¬ 
rence  interval  storm  event  (see  Appendix 
D). 

7.  Both  east  and  west  spillway  training 

walls  on  the  downstream  slope  show  signifi¬ 
cant  signs  of  wear  with  stones  dislodged, 
or  collapsed  into  the  spillway  bed. 
a.  There  is  no  proper  and  regular  maintenance 
and  inspection  program  for  the  dam,  nor 
is  there  a  formal  warning  system  for 
emergency  situations. 

B.  Adequacy  of  Information;  The  information 
available  is  such  that  the  assessment  of  the 
condition  of  this  dam  must  be  based  primarily 

on  the  visual  inspection  euid  the  past  operation¬ 
al  performance  of  the  structure. 

C.  Urgency ;  It  is  considered  that  the  recom¬ 
mendations  suggested  below  be  implemented 
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within  180  days  of  receipt  of  this  Phase  1 
report . 

D.  Need  for  Additional  Information:  There  is  no 
evidence  that  formal  engineering  analyses  were 
ever  performed  for  this  dam.  The  visual 
inspection  and  operational  history  indicate 
that  attention  should  be  given  to  the  collec¬ 
tion  of  current  data  in  order  that  the  recom¬ 
mendations  listed  below  may  be  implemented. 

7.2  RECOMMENDAT I ONS 

a.  Facilities ;  In  view  of  the  concerns  for  the 
condition  of  Colvunbia  Lake  Dam,  and  the  lack 
of  engineering  backup  data,  it  is  recommended 
that  the  following  measures  be  undertaken  by 
the  Owner . 

1.  Engage  the  services  of  an  engineer  experi¬ 
enced  in  the  design  of  earthen  dams  to 
collect,  analyze  and  develop  designs  to 
accomplish  these  recommendations. 

2.  Institute  immediately  an  euialysis  for  the 
short  term  repair  and/or  reheQjilitation 
of  the  present  outlet  works  gate  in  order 
that  control  of  the  water  level  can  be 


maintained. 


3. 


Initiate  an  examination  and  design  to 
develop  and  implement  short  term  repairs 
to  the  spillway  to  prevent  further  \mder- 
mining  and  potential  erosion. 

4.  Examine  the  present  seepage  emanating 
from  the  downstrecun  toe  and  design  a 
system  for  collection  and  monitoring  this 
flow  in  order  that  changes  in  flow  gueuitity 
eoid  sediment  transport  can  be  detected. 

5.  Investigate  the  cause  and  correct  the 
surface  erosion  holes  on  the  gate  mecheuiism 
pier. 

6.  Redesign  and  reconstruct  the  dam  to 
provide  adequate  spillway  capacity, 
surcharge  storage  caped>ility,  freeboard, 
slope  protection  and  outlet  works  capacity 
using  current  hydrolic  criteria. 

7.  Implement  immediately  a  limited  subsurface 
boring  and  testing  program  to  accomplish 
the  £Q>ove  items. 

7.3  REMEDIAL  MEASURES 

a.  Alternatives ;  As  eui  alternate  to  the  immediate 
commencement  of  studies  to  upgrade  the  struc¬ 
ture  Columbia  Lake  water  surface  levels  should 
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be  lowered  euid  maintained  at  a  level  well 
below  the  spillway  crest.  That  reduced  level 
should  be  controlled  to  provide  storage  for 
storm  events. 

b.  Operations  and  Maintenance  Procedures;  While 

the  dam  has  had  some  maintenance,  it  is  consid¬ 
ered  important  that  the  following  items  be 
attended  to  as  early  as  is  practical: 

1.  Develop  and  commence  a  regular  inspection 
and  maintenance  schedule  for  the  facility. 

2 .  Incorporate  in  the  above  prograun  monitor¬ 
ing  of  the  seepage  and  examination  of  the 
tree  stumps  on  the  slopes.  Once  a  pro¬ 
cedure  has  been  developed  for  the  removal 
of  the  rotting  stumps  and  roots,  incorpo¬ 
rate  this  procedure  into  the  regular 
maintenance  program. 

3.  Develop  a  system  for  the  recording  of 
data  with  regard  to  items  such  as:  water 
levels,  discharges,  time  and  drawdown  to 
assist  those  responsible  for  the  monitor¬ 
ing  of  the  structure. 

4.  Prepare  an  "Emergency  Action  Plan"  to 
prevent  or  minimize  the  impact  of  failure. 
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listing  the  expedient  action  to  be  taken 
and  authorities  to  be  contacted. 

Because  of  the  concerns  for  this  dam  and 
the  limited  data  available,  ein  around-the- 
clock  surveillance  should  be  instituted 
during  periods  of  high  precipitation. 
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APPENDIX  A 


VISUAL  INSPECTION  CHECK  LIST 


J 

I 


VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PROJECT  COLUMBIA  LAKE  DAM 


DATE  18  MAY  1978 


1. 

2. 

3. 

4. 
5 
6. 

7. 

8. 

9. 

10. 


TIME  0830  —  1630 


WEATHER  . 
W.S.ELEV. 


CLOUDY  -  RAIN 


.U.S. 


.D.S. 


PARTY  : 

1. 

2. 

3. 

4. 

5. 


R.W.  LONG 

CEM 

_  6. 

E.A.  REED 

CEM 

_  7 

S.  POULOS 

GEI 

_  8. 

R.  BROWN 

CEM 

_  9. 

V,  GALGOWSKI 

STATE  OF 

CONN  .|Q 

CEM 


PROJECT  FEATURE 


INSPECTED  BY 


REMARKS 


A-1 


.V  ... 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  COLUMBIA  LAKE  DAM 

date  18  MAY  1978 

INSPECTOR 

DISCIPLINE 

INSPECTOR 

DISCIPLINE 

_ 

AREA  EVALUATED 

CONDITION 

DAM  EMBANKMENT 

Crest  Elevation 

Elevation  502.0 

Current  Pool  Elevation 

Elevation  498.0 

Maximum  Impoundment  to  Date 

See  Section  1 

Surface  Cracks 

None  observed 

Pavement  Condition 

No  pavement,  grass  covered 

Movement  or  Settlement  of  Crest 

Depression  about  6'  to  right  of  spillway 
wall  on  top  of  crest.  About  3"  below  up 

and  downstream  crest  line. 

Lateral  Movement 

None  o'b  served 

Vertical  Alignment 

Surface  Is  too  Irregular  to  judge 
alignment.  No  pronounced  misalignment 

Horizontal  Alignment 

observable. 

Condition  at  Abutment  and  at 

At  right  abutment  dumped  fill  used  to 

Structures 

seal  emergency  spillway.  Slight  depres¬ 
sion  In  this  zone.  Fill  could  be  loose. 
Left  abutment  Is  spillway  wall. 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

None  observed. 

Trespassing  on  Slopes 

Free  Access.  Crest  grass  Is  worn  thin. 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Downstream  slope  very  slightly  gullied 
by  surface  erosion.  One  animal  hole 
downstream  just  above  toe  wall. 

Rock  Slope  Protection  -  Reprap  Failures 

Riprap  sloughing  to  left  of  upstream 
jetty.  Slope  is  eroded  from  wave  action. 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

None  Observed 

.-2 


PERIODIC  INSPECTION  CHECK  LIST 


AREA  EVALUATED 


DAM  EMBANKMEMT 


CONDITION 


Unusual  EmbankmenC  or  Downstream 
Seepage 


Several  seeps  downstream  on  left  and 
right  sides.  All  appear  to  be  silt 
free 


Piping  or  Bolls 


None  observed 


Foundation  Drainage  Features 


Toe  Drains 


Vegetation 


Several  old  stumps  on  both  faces.  Hotting. 


Instrximentation  System  A-2 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  COLUMBIA  LAKE  DAM 

DATE  18  MAY  1978 

INSPECTOR 

DISCIPLINE 

INSPECTOR 

DISCIPLINE 

_ 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

Riprap  apron 

General  Condition 

Poor  to  fair 

Loose  Rock  Overhanging  Channel 

None  observed 

Trees  Overhanging  Channel 

None  observed 

Floor  of  Approach  Channel 

Natural  w/riprap  apron  grouted 

b.  Weir  and  Training  Walls 

General  Concltlon  of  Concrete 

Dry  rubble  walls  westerly  side  good 
except  for  downstream  end. 

Grouted  rubble  wall  easterly  side  good 
except  for  downstream  end. 

Slab  -  Grouted  stone,  poor  condition 
undermined . 

Downstream  end  bad 

Rust  or  Staining 

None  observed 

Spalling 

N/A 

Any  Visible  Reinforcing 

None  observed 

Any  Seepage  or  Efflorescence 

None  observed 

Drain  Holes 

N/A 

c.  Discharge  Channel 

General  Condition 

Poor 

Loose  Rock  Overhanging  Channel 

Yes  -  Retaining  wall  (not  natural  rock 
cut). 

Trees  Overhanging  Channel 

Recently  cleared  +  overhanging  trees. 

Floor  of  Channel 

Natural~  Partially  obstructed  with 
boulders 

Other  Obstructions 

PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  COLUMBIA  LAKE  DAM  DATE  18  MAY  1978 

INSPECTOR 

DISCIPLINE 

INSPECTOR 

DISCIPLINE 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  CONTROL  PIER 

a.  Concrete  and  Structural 

General  Condition 

Dry  rubble  construction  earth  filled 
*  poor  to  fair. 

Condition  of  Joints 

Open  joints  ungrouted 

Spalling 

N/A 

Visible  Reinforcing 

N/A 

Rusting  or  Staining  or  Concrete 

None  observed 

Any  Seepage  or  Efflorescence 

Sinkholes  around  gate  control 

Mechanism 

Joint  Alignment 

N/A 

Unusual  Seepage  or  Leaks  in  Gate 

Chamber 

Considerable  leakage  noticed  on 
downstream  face  in  area  of  outlet  pipe 
could  be  unseated  gate,  or  cracks  in 
pipe,  etc. 

Cracks 

None  observed 

Rusting  or  Corrosion  of  Steel 

Rusting  observed  in  discharge  water 
or  downstream  face. 

b .  Mechanical 

Air  Vents 

Manually  operated  gate.  Locked. 

Exposed  to  weather.  Rusted. 

Float  Wells 

Last  operated  in  April,  1978  and 
problems  in  seating  occurred.  Finally 

Crane  Holst 

sealed  by  dumping  cinders.  Gates  and 
trash  rack  are  wooden  and  reportedly  in 

Elevator 

need  of  repair  or  replacement. 

Hydraulic  System 

Service  Gates 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT 

INSPECTOR 

INSPECTOR 


COLUMBIA  LAKE  DAM 


DATE 

DISCIPLINE 

DISCIPLINE 


18  MAY  1978 


AREA  EVALUATED 


OUTLET  WORKS  -  CONTROL  PIER  (cont.) 
“  emergency  CatSS 

Lightning  Protection  system 

Emergency  Power  System 

Wiring  and  Lighting  System  in 
gatehouse. 


CONDITION 


None 

None 

None 

None 
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PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  COLUMBIA  LAKE 

date  _ 18  MAY  1978 _ 

INSPECTOR 

DISCIPLINE 

INSPECTOR 

DISCIPLINE 

_ _ _ _ _ _ _ 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 

INTAKE  STRUCTURE 

a .  Approach  Channel 

Slope  Conditions 

Not  observed. 

Below  water. 

Bottom  Conditions 

Not  observed. 

Below  water. 

Rock  Slides  or  Falls 

Not  observed. 

Below  water. 

Log  Boom 

None. 

Debris 

Not  observed. 

Below  water. 

Condition  of  Concrete  Lining 

Not  observed. 

Below  water. 

Drains  or  Weep  Holes 

Not  observed. 

Below  water. 

b.  Intake  Structure 

Stone  faced,  earth  filled  pier  on 
upstream  face  jutting  out  into 

Columbia  Lake.  Trash  rack,  and  gate 
mechanism  located  in  southerly  tip 
of  pier.  Inspected  as  part  of  dam. 

Condtion  of  Concrete 

Not  observed. 

Underwater . 

stop  Logs  and  Slots 


In  wet  well  of  chamber.  Not  observed 


PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  COLUMBIA  LAKE _  DATE  18  MAY  1978 

INSPECTOR  _  DISCIPLINE  _ 


INSPECTOR 


DISCIPLINE 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  CONDUIT 


General  Condition  of  Concrete 


Rust  or  Staining  on  Concrete 


Conduit  -  18"  diameter  cast  iron  pipe 
at  downstream  end.  Appecurs  to  be 
rusted  cUid  mishapen  at  the  outlet 
on  the  downstream  face. 


Spalling 

Erosion  or  cavitation 


Cracking 
Aligiunent  of 
Alignment  of 
Numbering  of 


Monoliths 

Joints 

Monoliths 


PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  COLUMBIA  LAKE 

DATE  18  MAY  1978 

INSPECTOR 

DISCIPLINE 

INSPECTOR 

DISCIPLINE 

_ 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 
OUTLET  CHANNEL 

General  Condition  of  stone  masonry 

Dry  stone  box  culvert  16"  x  40" 

Rust  or  Staining 

Considerable  rust  staining  from  outlet 

Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Dry  rubble  construction  enclosing 
a  pipe. 

Any  Seepage  or  Efflorescence 

Considerable  seepage  noted. 

Condition  at  Joints 

Drain  holes 

Channel 

Natural  earth  channel 

Loose  Rock  or  Trees  Overhanging 

Channel 

Yes 

Condition  of  Discharge  Channel 


Poor  to  fair 


APPENDIX  B 


Records  for  dam  can  be  foxmd  at: 

1.  Town  Hall,  Box  165,  Columbia,  CT  06237 

2.  Depeurtment  of  Environmental  Protection 
State  of  Connecticut 

State  Office  Building 
Heurtford,  Connecticut  06115 
Attention;  Mr.  Victor  Galgowski, 

Dam  Safety  Engineer 

Water  and  Related  Resources  Unit 


Inspection  Correspondence 
Sketches ,  Drawings 
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MOZZOCH!  ASSOCIATES 

I  ClVtU  CNCINCZRS 

PAKTficns  September  22,  1971 

I  JOHN  ;.UCHS.  JM. 

STVAKT  4.  SCCKSHMAN 


William  H.  0 'Brian,  III  _ _ _ 

Enc-neer  STATE  WATEn  RiSCURCES 

^  ^  CSMMISSICN 

Water  Resource  Commission  — 

c*  «  o  •  1  j  •  R  S  CZ  Kii !  V  la 

State  Ofrice  Building 

Hartford,  Connecticut  C611o  ^  3  1971 

ANS-fVEnEO .. _ 


REFStREO 

g»n?n 


ALASTONaUIIY.  COMN.  0«993 
U7  MCSil«M  AVCMWC 
^OMC  ASa-tAOt 

^ffOVtOCNCL  ».  I.  0S*O9 
wcTSMscT  •merr 
421  *0420 


ntpUY  To*  Glastonbury 


Coluzabia  Lake  Dam 
Columbia,  Connecticut 
Our  Flip  J^57>73^3 


Dear  Mr.  O'Brien: 

Reference  is  made  to  our  report  of  April  17th,  1970,  for  this  dam. 
This  letter  reported  on  th-  hydraulics  of  the  present  structure  with 
several  recemmandatibns . 


I  revisited  the  site  on.  September  7th,  1971  and  noted  the 
following: 

1.  Several  large  trees  were  up-rooted  by  the  recent  strong 
winds  (August  2ath,  1971). 

2.  The  spillway  is  partially  clogged  with  branches  from  a 
tree  that  was  felled  and  cut  up  recently  on  property  to  the 
west  of  the  spillway. 


3.  Growth  is  beginning  to  reappear  on  the  embankment.  Sassafras, 
wild  cherry  and  other  trees  are  taking  root. 

4.  The  area  at  the  easterly  end  of  the  embankment,  which  once 
qualified  as  a  crude  emergency  spillway,  has  been  filled  in  and 
is  presently  higher  than  the  rest  of  the  embankment. 


3.  Exit  channel  below  level  control  sectio.t  deteriorating. 

r 

The  hydraulics  for  this  structure  were  checked  agai.t  a.td  detaminec 
to  be  correct.  In  light  of  your  letter  to  check  the  stebility  of  the 
emergency  spillv/ay  ^Lnd  my  recent  visit,  the  follov/ing  r-tcemmandatiar. 


,s  are 


aad«: 


1.  Raise  embankment  1.7  feet  to  provide  3'  freeboard  and  add 
riprap  protection. 

2.  Exit  channel  below  control  level  section  should  be  repaired. 

It  is  recommended  that  concrete  be  used  to  fill  voids  between 
the  stones  (as  has  been  done  on  the  control  section)  to  hold  in 
position.  Velocity  varies  from  9  to  15  feet  per  second  dictating 
additional  protection. 

3.  Remove  fallen  trees  and  brush  from  the  downstream  area. 

I 

4.  Initiate  a  maintenance  program  for  the  structure. 


Very  truly  yours, 
M022CCHI  .iSSC'lI.'MSS 
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CCLUMBIA  UKEOA.M.  COL'JWaiA 


yor 


On  Occambtr  6,  1967,  tha  undarslgnad  vlsitsd  tha  abova  dam  and  mada  tha 
following  obaar'/ationa: 


1.  Tha  watar  laval  had  baan  Icwarad  aavaral  faat  balow  normal,  I  aaauaa  to 
allow  proparty  ownara  to  oaka  rapalra  to  docka,  ate. 

2.  It  appaarad  that  aoma  -.vork  had  baan  dona  in  eonatructing  an  amargancy 
apillway  on  tha  aaat  and  of  tha  dika.  In  any  avant,  thara  waa  a  low 
araa  at  tha  axtrama  aaatarly  aaction  d  tha  dan  which  'waa  approximataly 
2S  faat  in  width  and  at  an  alavation  approximataly  2  faat  abova  normal 
pond  laval.  Kowavar,  thara  waa  a  pila  of  dirt  in  tha  aiddla  of  this 
"spillway"  and  thara  waa  no  protaction  of  tha  sida  slopaa  of  this 
spillway.  The  intant  of  suggaating  an  amargancy  spillway  in  this  araa 
was  apparantly  to  take  advantage  of  a  low  area  formed  by  tha  accass  road 
to ‘the  dam  from  Houta  rST.  In  fact,  with  suitabla  arosion  protection, 
part  of  this  roadway  could  be  used  as  part  of  the  amargancy  spillway 
channel.  In  any  avant,  tha  amargancy  spillway  was  in  no  way  coraplata, 
but  it  appaarad  t.hat  it  could  be  with  a  minimum  of  effort. 

3.  Thara  was  a  12  inch  tree  growi.ng  vary  close  to  the  outlet  end  of  tha 
drawdown  structure  which  should  be  cut  down. 

-i.  Thara  was  a  great  deal  of  debris  in  the  lower  principal  spillway  channel 
such  as  faiian  rocks,  and  small  trees  and  some  brush.  Th.is  s.hould  ba 
cleaned  up. 


i.  Apparently  no  '.vork  in  iittaning  the  down-stream  slope  had  bear.  cone. 
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March  11,  1366  «*«m  i-o**© 


RIW.Y  Toi  Glastonbury 


Willia m  H .  O' 3nen ,  m 
Water  Resources  ConiaUssion 
State  Office  Building 
Hartford ,  Connecticut  06113 


Re:  Our  File  57-73-43 
Columbia  Lake  Dam 


Dear  Mr.  O'Brien; 

In  accordance  with  your  instructions  of  March  7th,  I  re-inspected  the 
referenced  dam  an  March  3th  and  found  that  Items  No.  1,  Remove  ail  trees  7om  the 
ambanicment,  and  Item  Nc.  2,  .Remove  ail  debris  &on  spillway,  (as  called  for  in  sy 
report  of  .^ril  23,  1363}  have  been  accomplished  satisfactcrlly.  The  other  items 
calling  for  an  emergency  spUiway  and  flattening  of  the  downsceam  slope  have  not 
been  accomplished. 

I  suggest  that  this  matter  be  called  to  the  Town's  attanticn,  as  soon 

as  passible. 


Very  truly  yours , 


.  John  J.  Mozzochi.ahd  Associates 
’  Civil  Engineisrs ' 


'  co:s:ii3SiCM 
i  R:nC-lvrO 


I  ,  ?  ** 


IIM:hlc 


JOHN  J.  M0Z20CH1 


AssoaArss 
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CIVIU  ENCINEEAS 


April  2S,  1953 
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WUlLam  S.  Wisa-Diractar 
Water  Resourcas  Comsiiasion 
State  Ofiica  Suilding 
Hartford  15 ,  Connecticut 


Dear  Mr.  Wise: 


Re:  Our  rile  57-73-43 
Columbia  Laica  Dam 
Columbia,  Connecticut 


As  per  instructions  received  from  Robert  McCabe,  I  contacted  Mr.  Clair  Robinson, 
First  Selectman  at  Columbia,  and  made  an  inspection  of  the  referenced  dam  on  April  24th. 
this  is  a  town-owned  structure. 

Mr.  .Robinson  has  been  selectman  in  Columbia  for  42  years  and  is  very  well  acquaints 
with  the  recant  history  of  the  dam.  He  informs  me  that  in  1938,  t-he  dam  was  sand-bagged 
to  prevent  it  from  being  overtopped  and  dhat  a  wash-out  occurred  at  the  aastariy  end  of  the 
e.mbankment.  T.his  washout  was  refilled  but  apparently  to  an  elevation  that  is  now  'aighar 
than  the  dam. 

« 

This  is  an  earthen  dam  about  260'  long  with  a  maximum  height  of  about  25  -  30  feet. 

It  has  a  spiLL’.vay  about  25'  wide  and  40'  long  '-vith  a  freeboard  of  4  feet.  The  la.<a  has  an 
area  of  about  270  acres  and  a  clear  reach  of  about  a  mile  south  of  the  dam.  The  town  has 
riprapped  the  lake  side  os  die  dam  against  'A^ave  action.  There  is  an  axceila.nt  sod  cover 
on  top  of  the  dam  but  there  are  also  numerous  large  diameter  orees.  growing  thereon.  The 
downstrea-m  slope  of  dha  dam  appears  to  be  steeper  than  a  2  to  I  slope.  .A  drawdown  gate 
is  in  good  operating  condition  and  is  opened  each  Fall  to  lower  dha  pond  level  dhrough  the 
winter.  However,  the  discharge  opening  downstream  is  only  L-1/2'  x  2'  and  therefore  adds 
only  slightly  to  dha  capacity  of  the  spiLLway. 

With  a  minimum  freeboard  of  I  foot,  I  caicuiatad  the  discharge  capaciry  of  the  spiil- 
v/ay  at  350  C.F.3.  For  a  total  drainage  area  of  3. 1  sq.  miles,  I  believe  dhis  spiliv/ay  has 
msufiiciar.t  capacity  as  already  Lndicated  by  the  axperiance  in  1933. 

I  recommend  the  following  actions  be  required; 

1.  Remove  all  u’ees  from  the  amsankmar.t; 

2.  "amove  all  debris  from  the  spiiiv/ay; 

3.  S-xcavate  an  emergency  spiliv/ay  at  the  east  enc  of  the  dike  ;n  natural  ground, 

though  tt  may  be  isdga,  at  an  aievatior.  of  about  1-1/2  faot  auove  the  mam  sciilv/ay 


I  4.  Flatten  the  downstreaa  elope  of  the  dam  to  a  slope  of  3  horizontal  to  1  vertical. 

I  The  only  alternate  to  (3)  above  would  be  to  raise  the  dam  at  least  3  feet  to  provide 
additional  freeboard.  1  believe  the  e-mergancy  spillway  would  be  more  economical  and 

II  safer.  - —  ■—  -  • 

Ln  accordance  with  our  phone  discussion,  I  am  transmitting  a  copy  of  this  letter 
.  to  Mr.  Robinson  to  expedite  his  report  to  a  Town  Meeting  an  Saturday  ,  April  27th. 


Very  truly  yours , 


/  John  J.  Mozsochi  and  .Associates 
/  y'CLvil  Engineers 
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d)  DENOTES  SEEPAQE  ZONES 
SURFACE  EROSION  HOLES 
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C  -2  LOOKING  EAST  AT  DOWNSTREAM  SLOPE  DAM  EMBANKMENT 


C-6  CONTROL  GATE  MECHANISM  ON  UPSTREAM  PIER 


C-7  STONE  BOX  CULVERT 
OUTLET  AT  EMBANK 
MENT  TOE 

NOTE:  RUST  STAINING 


C-8  LOOKING  DOWNSTREAM  AT  ROUTE  87  CULVERT 


C-9  STUMP  AT  TOE  WALL  ON  DOWNSTREAM  FACE  OF 
EMBANKMENT 


C-ll  SINKHOLES  AT  GATE  MECHANISM 
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